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Stitching and Selection Strategy 



1 (K/S) 
2(CM/E) 
3 (K/S) 
4(CM/E) 
5 (K/S) 
6(CM/E) 
7 (K/S) 
8(CM/E) 
9 (K/S) 



NgoMIV 



1-2(CM/S) 



Nhel 



1-2-3 (K/S) 



Bglll 



4-5 (K/E) 



Age1/NgoMIV 



Kpn/ 



4-5-6 (CM/E) 



1 -2-34-5-6 (CM/S) 



Pstl 



Agel 



7-8(CM/S) 



Bglll 



7-8-9 (K/S) 



1-2-3-4-5-6-7-8-9(K/S) 



App No.: Not Yet Assigned Docket No.: 300622010900 

Inventor: Sebastian JAYARAJ et al. 
Title: SYNTHETIC GENES 



800 



Revers translation of amino acid 
sequence with codon randomization and 
optional host optimization 



INPUT: 
1 . Amino Acid sequence 
2. Restriction site parameters 



Validation of Synthetic Gene 



850 



810 



820 



Restriction Site Removal 



Restriction Site Insertion 



Oligonucleotide 
Design and Testing 

840 



830 



FIGURE 8 



App No.: Not Yet Assigned 
Inventor: Sebastian JAYARAJ et al. 
Title: SYNTHETIC GENES 



Docket No.: 300622010900 



930 



INPUT: 

5a. (Pre)seleded restriction 
sites and positions thereof 



932 



Identify locations for removal 
& insertion of restriction sites 



^ start ^ 



900 



INPUT: 1) Amino acid 
sequence. 2) host codon 

preferencee, 
3) synthon size, 4) synthon 
flanking sequences 



T 



Reverse translate amino 
acid sequence to DNA 
sequence using random 
codons (optionally, optimize 
codon usage for host) 



920 



910 



934 



INPUT: 

5b. Parameters specifying 
characteristics of restriction 
sites 



936 



1) predict all restriction sites 
2) identify positions 




Repeat codon 
randomization (see 
920); (manual 
instruction) 



984 



940 

Remove selected restriction 
sites from DNA sequence 




introduce selected restriction 
sites and sequence motifs at 
specified positions 



Divide sequence into 
synthons; add synthon 
flanking sequences 



enerate sequences of 
apping oligonucleotides for 
each synthon 



perform quality tests on 
oligonucleotide and on 
assembled sequence 




950 



960 



970 



980 



982 



generate order list of 
oligonucleotides 



END 



FIGURE 9. GeMS algorithm chart 



App No.: Not Yet Assigned 
Inventor: Sebastian JAYARAJ et al. 
Title: SYNTHETIC GENES 



Docket No.: 300622010900 



Host Codon 
Preferences 



f Start ^ 



1012 



Get host codon 
frequency per 
1000 codons 



1024 



1010 



1014 



For each codon: 
calculate codon preference (N) 
N= Faa, X n /( Faa, + Faa 2 + ... Faa n ) 

where n = number of synonymous codons; 
Faa 1 to Faa n are the proportions per 1000 
of each synonymous codon 



Discard Codon 



User supplied 
cutoff value 



1020 




1022 



NO 



Normalize the codon 
preferences for the remaining 
codons of each amino acid to 
sum up to 1 



1030 



Generate codon 
preference table 
for synthetic gene 



1040 



I 

Q END J 



FIGURE 10A. Codon optimization 



App No.: Not Yet Assigned Docket No.: 300622010900 

Inventor: Sebastian JAYARAJ et al. 
Title: SYNTHETIC GENES 



1052 



C 



Start 



Amino acid 
Sequence 



1054 

Synthetic gene 
cod on 
preferences 



Calculate the number of codons for 
each amino acid based on the codon 
preference table 



1062 



1050 



For each amino acid in the sequence, 

randomly pick a codon from the 
selection of codons for the amino acid 



Eliminate 
codon from 
selection of 
codons for the 
amino acid 



1060 



Use codon to make synthetic gene sequence 1070 



Translate new gene sequence; 
compare to input amino acid sequence 



1080 



(^Report Error ^» 



NO 



1084 



New protein 
sequence = input amino 
acid sequence? 



YES 



1082 



Report 
randomized & 
optimized gene 
sequence 



1090 



j 

C end ) 



FIGURE 10B. Generation of randomized & optimized gene sequence 



App No.: Not Yet Assigned Docket No.: 300622010900 

Inventor: Sebastian JAYARAJ et al. 
Title: SYNTHETIC GENES 



START: restriction site removal 



INPUT: 

1) randomized & optimized gene 
sequence 
2) selected restriction sites/positions 



identify positions of (pre)-selected 
restriction sites in nucleotide sequence 



sequentially check first, then second, 
then third codon at position for ability to 
remove restriction site without altering 
amino acid 



replace codon of restriction site with 
codon for same (or similar) amino acid 



1100 



1110 



1120 



1130 



END: output randomized 
optimized gene sequence with 
restriction sites removed 



1140 
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